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Overview 

¸ Soil-Plant-Atmosphere Continuum 

Â Function of water in plants 

Â Plant response to water stress 

Â Plant adaptation to water stress 

¸ Redistribution of water by plants 

¸ Methods to mitigate water stress 

¸ Questions 



Water and plants 

¸ Water availability limits the 
productivity in many 
ecosystems 

¸ Functions within a plant 

Â Most of plant fresh weight 
comes from water (up to 90%) 

Â Provide structure and support 

Â Source of oxygen release form 
photosynthesis 

Â Medium for transporting 
nutrients, metabolites, and plant 
hormones 

¸ Lost by transpiration 
through stomata 

Â Inevitable consequence of 
photosynthesis 



Leaf gas-exchange 



Stomata 

Opening and closing are dynamically 
regulated  



Ascent of Sap: How does 
water move to the tree top? 

¸ ñBy suctionò 

¸ Where does the driving force for this 

suction come from? 

¸ Water in the xylem is under tension 

Â Water evaporating from the leaves 

(transpiration) creates this tension 

(i.e., suction) 

Â Cohesion among water molecules 

provides a continuous water column 

¸ Dixon and Joly (1894) 

Â Cohesion-Tension theory 

 

Koch et al. (2004) Nature 428: 851 
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